Loperamide inhibits corticotrophic cell function by a naloxone-insensitive mechanism in the rat in vitro.
The effect of the antidiarrheal drug loperamide, a mu-opiate agonist, on ACTH secretion and biosynthesis, cAMP generation and phosphoinositide turnover was studied in rat anterior pituitary cell cultures. The cAMP-dependent protein kinase A pathway was stimulated with both corticotropin-releasing hormone (CRH; 2-5 nM) and the membrane-permeable Bu(2)cAMP (0.5-2.5 mM). The protein kinase C pathway was stimulated with 1 microM arginine vasopressin (AVP) and 1-10 nM phorbol 12-myristate 13-acetate (PMA). After 3.5 h, loperamide (10 microM) had no effect on basal ACTH levels but significantly suppressed CRH-induced ACTH release, in a dose-dependent manner, to 60 +/- 4% of control (100%) (p < 0.0001). After 24 h, basal proopiomelanocortin mRNA was significantly decreased to 50% of control by loperamide (p < 0.05). The suppressive effect of loperamide on CRH-induced ACTH secretion was not reversible by naloxone (0.1-1,000 microM). Morphine (0.01-10 microM) had no effect on basal and CRH-induced ACTH secretion. Loperamide did not influence basal and CRH-induced adenylate cyclase activity in anterior pituitary cell membrane preparations, but it significantly blunted Bu(2)cAMP-induced ACTH secretion in cell culture from 100 +/- 4 to 77 +/- 4% (p < 0.05). In Ca(2+)-depleted medium (Ca2+ < 0.1 mM), loperamide had no suppressive effect on CRH-induced ACTH secretion. AVP-induced ACTH secretion was significantly suppressed by loperamide from 100 +/- 5 to 74 +/- 3% (p < 0.0001), while basal and AVP-induced inositol 1-phosphate generation and PMA-induced ACTH secretion were not affected by loperamide.(ABSTRACT TRUNCATED AT 250 WORDS)